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The present invention relates to a filtering assembly (1) for
filtering at least one fluid circulating in particular 1n an
engine or a hydraulic device, comprising: a filter body (2),
which comprises a vessel (3) and a head (4), the vessel (3)
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in order to close the filter body (2), 1n particular by screwing;
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in the filter body (2) and includes an upper end plate (20),
a lower end plate (21) and a filtration medium (22) which
extends between the upper (20) and lower (21) end plates,
the filtering medium (22) having a tubular opening (17) for
surrounding the tube (15), characterized in that the upper
end plate (20) comprises first reversible rigid-connection

means (25) and 1n that the vessel (3) comprises second
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reversible rigid-connection means (26) which are comple-
mentary to the first reversible rigid-connection means (23),
such as to enable the filtration cartridge (16) to stay in
position 1n the vessel on the one hand, and in the filtering

assembly (1) on the other hand, only by rnigidly connecting

the first and second reversible rigid-connection means (23,
26).
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1

FILTERING ASSEMBLY COMPRISING A
FILTER CARTRIDGE

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application 1s a continuation application of
U.S. patent application Ser. No. 15/123,845, filed on Sep. 6,

2016, now U.S. Pat. No. 10,238,999, which 1s a U.S.
national stage application claiming the benefit of Interna-
tional Application No. PCT/EP2015/054113, filed on Feb.
2’7, 2013, which claims the benefit of and priority to French
Patent Application No. 1451929, filed on Mar. 10, 2014. The
contents of these applications are incorporated herein by
reference in their entirety.

1. FIELD OF THE INVENTION

The field of the invention 1s the design and production of
filtering assemblies used to filter fluids circulating particu-
larly 1n motors or hydraulic equipment, the fluids essentially
being o1l or fuel.

Such filtering assemblies are generally composed of a
filter body, comprising a vessel or shell and a head 1nside
which a removable filtration cartridge 1s disposed, having a
filtration medium generally cylindrical 1n shape surrounding
a tubular opening and which can be made of paper, for
example, cardboard or felt or another porous material, such
as a synthetic or non-synthetic unwoven material. The
filtration cartridge also comprises two end plates demarcat-
ing the filtration medium and allowing the 1nstallation of the
filtration cartridge inside the filter body.

Such a filtration cartridge generally cooperates with a
tube, particularly central, which may or may not be integral
with the end plates, and may or may not be integral with the
filtration cartridge, the outside diameter of which 1s close to
the 1inside diameter of the tubular opening surrounded by the
filtration medium, particularly so as to limit the deforma-
tions of the medium under the effect of the pressure being
exerted 1nside the filtering assembly.

The end plates are formed by an upper end plate and a
lower end plate. The purpose of the end plates 1s particularly
to participate in sealing the filtration cartridge and to allow
the attachment of the filtration cartridge to the permanent
part of the filtering assembly.

The filtration cartridge 1s removable 1n order to allow its
replacement when 1t has reached the end of 1ts working life,
by a new filtration cartridge.

2. PRIOR ART

Known filtration cartridges comprise, 1 addition to the
filtration cartridge, at least one gasket to form the seal
between the head and the vessel. An additional gasket can be
added between the upper end plate and a threaded holder.

Moreover, known filtering assemblies comprise means for
holding the filtration cartridge in position inside the vessel,
generally comprising a threaded holder, a collar, a gasket
between threaded holder and collar, and a spring.

Such filtering assemblies therefore comprise a significant
number of different parts, generally more than 11 different
parts for a so-called spin-on filter. There 1s thus a need to
reduce the number of diflerent components to produce a
filtering assembly of this type.

Moreover, as regards ecological concerns, there 1s a need
to limit the quantity of discarded material when the filtration
cartridge 1s replaced.
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2
3. OBJECTIVES OF THE INVENTION

An objective of the invention 1s especially to respond to
all or part of these needs.

In particular, according to at least one embodiment, an
objective of the invention 1s to provide a filtering assembly
with a limited number of parts, especially fewer than or
equal to five different parts.

Another objective of the imvention 1s to minimize the
number of materials discarded with the filtration cartridge
when 1t 1s replaced.

Another objective of the mvention 1s to provide an
cilicient filtering assembly, particularly 1n terms of sealing,
without adding additional gaskets.

4. DESCRIPTION OF THE INVENTION

To achieve all or part of these objectives, the mvention
proposes a liltering assembly to filter at least a circulating,
fluid, especially 1n a motor or hydraulic equipment, com-
prising:

a filter body having a vessel and a head, the vessel and the
head being provided so as to cooperate together to close
the filter body, especially by screwing,

a tube, especially central, 1inside the filter body extending
along a longitudinal axis (X), the tube being integral
with the head or the filtration cartridge,

a removable filtration cartridge housed 1n the filter body
and comprising an upper end plate, a lower end plate
and a filtration medium extending between the upper
and lower end plates, the filtration medium having a
tubular opening to surround the tube,

characterized 1n that the upper end plate has first revers-
ible rigid connecting means and 1n that the vessel includes
second reversible rigid connecting means complementary to
the first reversible rigid connecting means, so as to enable
the filtration cartridge to be maintained 1n position 1n the
vessel on the one hand, and 1n the filtering assembly on the
other hand, solely by the securing of the first and second
reversible rigid connecting means.

Thanks to the invention, the filtration cartridge i1s held 1n
position as a result of the securing of the upper end plate to
the vessel, which in particular avoids having to provide
additional means to allow the filtration cartridge to be held
in the filter body. In this way, the number of parts comprising
the filtering assembly can be reduced.

The upper end plate can be composed of a single part and
comprises a first element made of a first material and a
second element made of a second matenal, the upper end
plate being formed by overmolding of the second element
onto the first element.

For example, the first element can be made of a rigid
material while the second element can be produced from a
flexible material providing the necessary seal, without add-
ing separate gasket(s).

The first matenal, for example, comprises a polyamide
resin particularly allowing the overlay of the filtration
medium, the properties of which advantageously allow the
filtration cartridge to be held rigidly 1n the vessel.

The second matenal for example 1s chosen from the group
composed of a thermoplastic elastomer, a synthetic or natu-
ral rubber, or vulcanized, having properties that allow a
compression set compatible with a sealing function. The
second material can then be of any other material having the
property ol being able to be overmolded onto the first
material, and advantageously having hardness characteris-
tics that are compatible with the sealing function.
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The second element of the upper end plate can be con-
figured to ensure at least one seal with respect to the exterior
of the filter body, while ensuring the seal between the inside
and outside of the filter body where the head and vessel
cooperate.

As a result of this aspect of the invention, the seal of the
closure of the filter body 1s ensured by the upper end plate
of the filtration cartridge, which has the particular advantage
of not needing the addition of another gasket, for example a
ring seal or O-ring or collar.

The tube can form part of the filtration cartridge or of the
head, 1n which case 1t 1s reusable. For example, the tube
extends 1n proximity to, especially in contact with, the
filtration medium, demarcating an inner space of the tube.
The tube can be free and not have a sealing function.

The first and second reversible rigid connecting means
cooperate for example by snapping on, screwing or force {it.
As a result of this mode of cooperation, it 1s easy for an
operator to position the filtration cartridge 1n the filtering
assembly or to remove 1t therefrom. In the event of force {it,
the vessel and the filtration cartridge remain permanently
integral with one another, and the replacement of the filtra-
tion cartridge during a maintenance operation involves the
simultaneous replacement of the vessel.

In this case, the first reversible rigid connecting means
include for example at least one snap-on tab, particularly
produced in the first element of the upper end plate. The
second reversible rigid connecting means comprise for
example a rib protruding towards the interior of the filter
body, particularly produced 1n an upper portion of the vessel
and extending over the entire perimeter of the vessel.

Such an embodiment requires the formation of the rnb
when the vessel 1s manufactured, said rib being for example
produced 1n or near threading enabling the head to be
secured to the vessel to the head by screwing. The rib can for
example have a V shape 1n longitudinal cross-section. The
seal between [the] second element of the upper end plate 1s,
at the vessel, advantageously formed by the rib which works
in axial compression on the one hand and the vertical wall
of the vessel working 1n radial compression during swelling
ol the second material on the other hand. The seal at the head
1s for example provided by a shape of the head complemen-
tary or not to the shape of the second matenal. The invention
makes 1t possible to reduce the number of parts, thus
ecnabling a direct seal between vessel and head, contrary to
a screwed filter of the prior art, in which a collar mserted
between head and vessel requires having two seals in the
vessel/collar’head series.

The first and second reversible rigid connecting means are
advantageously configured to ensure that the filtration car-
tridge 1s held 1n position laterally and vertically. Thanks to
this aspect of the invention, the filtration cartridge does not
need additional means to maintain it mside the filter body,
which again decreases the number of parts necessary to
produce the filtering assembly.

The vessel can have a substantially cylindrical wall and a
bottom. In this case, the upper end plate has for example a
generally ring shape with an outside diameter substantially
equal to the mside diameter of the substantially cylindrical
wall of the vessel. The filtration medium has an outside
diameter that can be smaller than the outside diameter of the
upper end plate, 1n such a way that a space, particularly
substantially cylindrical, 1s formed between the substantially
cylindrical wall of the vessel and the filtration medium.

In this latter case, the upper end plate, particularly the first
clement of the upper end plate, can include a plurality of
openings disposed 1n a peripheral region of the upper end
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4

plate to allow the passage of fluid, particularly the fluid to be
filtered, from the head towards said space.

Thanks to the mvention, according to this embodiment,
the upper end plate allows the circulation of the fluid,
particularly the fluid to be filtered, while ensuring that the
filtration cartridge 1s held in position by 1ts cooperation with
the vessel.

Advantageously, the head can include an intake duct for
the tluid to be filtered and an outlet duct for the filtered fluid.
In this case, the lower end plate can be configured to form
a plug preventing any filtered fluid from flowing towards the
bottom of the vessel.

Thus, according to this embodiment of the invention, the
filtered fluid will be able to be evacuated by a filtered tluid
outlet duct located in the head, passing through a central
opening of the upper end plate. In this embodiment, the
filtered fluid outlet duct can be produced in the head of the
filter body.

>. LIST OF FIGURES

Other characteristics and advantages of the invention waill
be seen from the following description of a particular
embodiment thereof, provided by way of simple illustrative
and non-limiting example, and from the appended drawings
in which:

FIG. 1 1s a schematic illustration 1n perspective of a
filtering assembly according to one embodiment of the
imnvention;

FIG. 2 represents schematically, partially 1n cross-section,
partially in perspective, the filtering assembly of FIG. 1;

FIG. 3 represents schematically and in perspective, just
the end plate of the filtering assembly of FIGS. 1 and 2;

FIG. 4 partially, schematically and in perspective repre-
sents the cooperation between the upper end plate and the
vessel 1n the embodiment 1llustrated 1n FIGS. 1 to 3;

FIG. 5 represents schematically and partially, in cross-
section, the filtration cartridge cooperating with the vessel,
in the filtering assembly of FIGS. 1 to 4, without the head;

FIG. 6 represents schematically and partially, in longitu-
dinal cross-section, the rigid connection of the filtration
cartridge with the vessel, 1n the embodiment of FIGS. 1 to
S;

FIG. 7 1s a view 1n longitudinal cross-section, schemati-
cally and partially illustrating the rigid connection between
the vessel and the filtration cartridge; and

FIG. 8 represents schematically and 1in perspective the
filtering assembly of FIG. 1 without the head.

6. DESCRIPTION OF ONE PARTICULAR
EMBODIMENT

Represented 1n FIG. 1 1s a filtering assembly 1 according
to one embodiment of the invention having a filter body 2,
closed 1n this example, comprising a shell or vessel 3 and a
head 4. The filtering assembly 1 also includes a removable
filtration cartridge 16, housed 1n the body of the filter 2. The
vessel 3 and the head 4 are intended to cooperate together in
order to close the filter body, by screwing in this example,
as can be seen 1n particular in FIG. 2. Indeed, the head 4 has
threading 5 and the vessel 3 has complementary threading 6
enabling the closure of the filter body 2 by screwing the head
4 with the vessel 3. It should be noted in this example that
the head 4 1s attached to the frame of the application (not
illustrated). The vessel 3 1s disconnected from the head 4
when the filtration cartridge 1s changed.
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FIGS. 1 and 2 also illustrate an intake duct 7 for the tluid
to be filtered, integrated into the head 4 as well as an outlet
duct 8 for the filtered fluid also integrated into the head 4.
The intake duct 7 allows the fluid to be filtered to be routed
towards a peripheral zone of the vessel 3 while the outlet
duct 8 for the filtered fluid allows the clean filtered tluid to
be extracted from a central portion of the vessel 3, as will be
explained hereinafter. As can be seen 1n the figures, the
intake duct 7 and outlet duct 8 comprise respective threading
12 and 13 allowing them to be rigidly connected by screwing
two other elements, particularly pipes, outside the filtering,
assembly 1, not represented 1n order to maintain clarity of
the drawing, for routing the fluid.

In this example the vessel 3 has a substantially cylindrical
wall 35 extending along a longitudinal axis X and connected
to a bottom 28 of the vessel 3. In the 1llustrated example, the
substantially cylindrical wall 35 has a widening 36 1n such
a way that the diameter of the vessel 3 1s greater 1n an upper
portion of the vessel 3 that includes the threading 6. Such a
widening enables the vessels to be stacked when they do not
contain filtration cartridges, 1 order to limit the storage
space occupied by empty vessels. It 1s obvious of course that
if the vessel 3 does not have this widening, this does not go
beyond the scope of the invention.

The filtering assembly 1 also includes a tube 13, central
in this example, mside the filter body 2 and extending along
the longitudinal axis X.

The filtration cartridge 16 comprises an upper end plate
20, a lower end plate 21 and a filtration medium 22 extend-
ing between the upper end plate 20 and lower end plate 21,
the filtration medium 22 having a tubular opening 17 to
surround the tube 15.

According to the invention, the upper end plate 20 has
first reversible rigid connecting means 25 and the vessel 3
has second reversible rigid connecting means 26 that 1s
complementary to the first reversible rigid connecting means
235, so as to enable the position of the filtration cartridge 16
to be maintained 1n the filtering assembly 1 simply by the
connection of the first and second reversible rigid connect-
ing means 25 and 26.

In the illustrated example, the first reversible rigid con-
necting means 25 includes a plurality of snap-on tabs 27,
four in number 1n the illustrated example. The second
reversible rigid connecting means 26 comprises a rib 29
formed to project into the interior of the filter body 2,
produced in this example 1n an upper portion of the vessel
3, near the threading 6, and extending over the entire
periphery of the vessel 3. The rib 29 1s V-shaped in longi-
tudinal cross section along the axis X.

The upper end plate 20 1s composed of a single piece,
visible in FIG. 3, formed by overmolding onto a first element
30 of a first material, a second element 31 of a second
material. Advantageously the first material includes a poly-
amide resin while the second material includes a thermo-
plastic elastomer such as polyurethane. The upper end plate
20 thus includes the first element 30, more rigid, and the
second element 31, more flexible, which confers different
functions related to the cooperation, within the same part, of
these different matenals.

In this example, as can be seen, the first element 30 1s
substantially ring shaped and includes the first reversible
rigid connecting means 25. The second element 31 1s
intended to form the seal on the inner and outer periphery of
the generally ring shaped upper end plate 20. The second
clement 31 has an outer ring 32 and an inner ring 33,
overmolded onto the first element 30, the first ring 32 and
second ring 33 being connected 1n this example by integral
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bridges 34, four in number in the illustrated example, the
bridges 34 also forming part of the second element 31. The
second element 31 of the upper end plate 20 1s configured to
ensure at least the seal with respect to the exterior of the filter
body 2, while playing the part of a sealing gasket between
the interior and exterior of the filter body 2 at the place of
cooperation between head 4 and vessel 3, as can be seen
more particularly 1n FIG. 4.

In the illustrated example, the first and second reversible
rigid connecting means 25 and 26 are configured to ensure
that the filtration cartridge 16 1s maintained in position
laterally and vertically.

As can be seen 1n FIG. 4, the outer ring 32 of the second
clement 31 of the upper end plate 20 comes 1n contact with
the cylindrical inner wall 35 of the vessel 3, at an upper end
40 thereotf. The outer ring 32 also has, at the lower part, a
portion 41 coming 1n contact with an upper part 42 of the rib
29 1 order to ensure the seal, on the upper arm of the
horizontal V of the b 29.

As can be seen 1n the figure, the tube 15 has a plurality of
openings 435 allowing the passage of filtered fluid having
passed through the filtration medium 22. In this example, the
tube 15 forms a part of the filtration cartridge 16 and extends
in proximity to, and especially 1n contact with, the filtration
medium 22.

The upper end plate 20 has an inner peripheral portion 46
of the first element 30 overlying the tube 15, as can be seen
in FIG. 4, and surrounding the filtration medium 22 1n 1ts
upper end 50. This mner peripheral portion 46 can serve to
guide and center the tube 15.

The 1nner ring 33 of the second element 31 of the upper
end plate 20, as can be seen particularly 1n FIG. 4, overlays
the inner peripheral portion 46 of the first element 31, 1n the
extension thereotf, and provides the inner seal at this posi-
tion. The shape of the inner ring 33 can ensure a radial seal
on an ad-hoc shape of the head. This radial seal is reinforced
during the increase of differential pressure between the
intake and outlet circuits of the filtering assembly.

As can be seen 1n this example, the upper end plate 20 has
an outside diameter that 1s larger than the outside diameter
of the filtration medium, so as to provide a substantially
cylindrical peripheral space 38 between the substantially
cylindrical wall 35 of the vessel 3 and the filtration medium
22. To enable the flow of fluid to be filtered into the
peripheral space 38, openings 39, visible 1n particular in
FIGS. 3 and 8, are formed in the upper end plate 20,
particularly in the first element 30 of the upper end plate 20.

In the illustrated example the lower end plate 21 forms a
plug that covers from the bottom the filtration medium 22 as
well as the tube 15, as can be seen 1n FIGS. 5 and 6 1n
particular. The plug formed by the lower end plate 21 makes
it possible to prevent any filtered fluid from flowing towards
the bottom 28 of the vessel 3 1n this embodiment.

FIG. 6 1llustrates the installation of a filtration cartridge
16, in the direction of the arrow, inside the vessel 3 during
a replacement. As can be seen, the head 4 has first been
removed 1n order to insert the replacement filtration car-
tridge 16 and to enable the reversible rigid connection
between the first and second reversible rigid connecting
means 23 and 26.

Thanks to the mvention, it 15 not necessary to provide
additional sealing means at the periphery of the filter body
in order to form the seal with the exterior of the filter body,
or to provide means of interior seal to ensure the seal
between the head 4 and the upper end plate 20. It 1s no longer
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necessary to provide means of holding the filtration cartridge
in position other than the upper end plate 20, which also
serves this function.

Indeed, the upper end plate 20 provides multiple functions
of interior and exterior sealing as well as holding the
filtration cartridge in position, i addition to the conven-
tional function of closure of the filtration medium, as 1n a
screw-on filter of the prior art. This makes it possible to
reduce the number of components and to simplity the
manufacture of the filtering assembly 1.

Also, as a result of the mvention it 1s not necessary to
provide a height tolerance of the filtration cartridge 16.
Indeed, because the filtration cartridge 16 1s, 1n a manner of
speaking, suspended inside the filter body 2 and held by only
one side, the height of the filtration cartridge does not
interfere with the other components of the filtering assembly

1.

The mvention 1s not limited to the example that has just
been described. In particular, the first and second reversible
rigid connecting means can cooperate by screwing or force-
fit assembly without going beyond the scope of the mnven-
tion. In the case of force-fit assembly, the vessel and the
filtration cartridge remain permanently integral, and the
replacement of the filtration cartridge during a maintenance
operation ivolves the simultaneous replacement of the
vessel.

It should be noted that drainage means can be provided,
in which case the filtering assembly 1 will be modified to do
this, without going beyond the scope of the invention.

Throughout the description, the expressions “including a™
and “comprising a” should be understood as synonymous
with the expressions “including at least one” and “compris-
ing at least one,” unless otherwise specified.

The invention claimed 1s:

1. A removable filtration cartridge configured for housing
in a filter body of a filter assembly, the removable filtration
cartridge for filtering a circulating fluid and comprising:

an upper end cap,

a lower end cap, and

a filtration medium extending between the upper and

lower end caps, the filtration medium having a tubular
hole to surround a tube of the filter assembly, wherein
the upper end cap 1s composed of a single part and
comprises a first element and a second element, the
upper end cap being formed by overmolding of the
second element onto the first element,

wherein the upper end cap has first reversible securing

means, and wherein the filtration cartridge 1s config-
ured to be maintained in position 1n a receptacle of a
filter body of the filter assembly solely by the securing
of the first reversible securing means with second
reversible securing means of the receptacle.

2. The removable filtration cartridge according to claim 1,
wherein the first element 1s made of a first material and the
second element 1s made of a second material.
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3. The removable filtration cartridge according to claim 2,
wherein the first material comprises a polyamide resin.

4. The removable filtration cartridge according to claim 2,
wherein the second material 1s chosen from the group
consisting of a thermoplastic elastomer, a synthetic or natu-
ral rubber, with properties allowing a compression set com-
patible with a sealing function.

5. The removable filtration cartridge according to claim 2,
wherein the second element of the upper end cap 1s config-
ured to ensure at least one seal with respect to the exterior
of the filter body, while also ensuring the seal between a
filter head and the upper end cap.

6. The removable filtration cartridge according to claim 1,
wherein the first reversible securing means secures to the
second reversible securing means by a snap {it.

7. The removable filtration cartridge according to claim 6,
wherein the first reversible securing means comprises at
least one snap-on tab.

8. The removable filtration cartridge according to claim 1,
wherein said securing of the first reversible securing means
with the second reversible securing means ensures that the
filtration cartridge 1s held in position laterally and vertically.

9. The removable filtration cartridge according to claim 1,
wherein the upper end cap has a generally ring shape with
an outside diameter substantially equal to the mside diam-
cter of a substantially cylindrical wall of the receptacle.

10. The removable filtration cartridge according to claim
9, wherein the filtration medium has an outside diameter that
1s smaller than the outside diameter of the upper end cap,
such that a peripheral space 1s formed between the filtration
medium and the substantially cylindrical wall of the recep-
tacle.

11. The removable filtration cartridge according to claim
10, wherein the upper end cap comprises a plurality of
openings disposed over a peripheral region of the upper end
cap, so as to allow the passage of fluid to be filtered, from
a filter head towards the peripheral space.

12. The removable filtration cartridge according to claim
1, wherein the first reversible securing means secures to the
second reversible securing means by a screw {it.

13. The removable filtration cartridge according to claim
1, wherein the first reversible securing means secures to the
second reversible securing means by a force fit.

14. The removable filtration cartridge according to claim
1, wherein the tube 1s formed as part of the filter cartridge.

15. The removable filtration cartridge according to claim
1, wherein the second element comprises an outer ring and
an 1ner ring, the outer ring configured to form a seal with
the receptacle of the filter body of the filter assembly, the
inner ring configured to provide an internal seal to the upper
end cap.
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